Accelerated osteoblast mineralization on a conductive substrate by multiple electrical stimulation.
One of the major benefits of a conductive PPy-based substrate is that the mediated electrical stimulation (ES) can be a stimulating factor to promote tissue regeneration. We cultured osteoblast-like Saos-2 cells on a conductive substrate made of biodegradable polylactide (95 wt%) and electrically conducting polypyrrole bioactivated with heparin (PPy/HE) (5 wt%). Using multi-well electrical cell culture plates, the effect of multiple ESs on osteoblast mineralization was investigated at various culture times. As ascertained by ARS, CPC and XPS analyses, the ES was able to promote osteoblast adhesion and growth, resulting in significantly higher calcium and phosphate content in the mineral deposition of the electrically stimulated membranes. Morphology, Ca/P ratio and crystalline structure demonstrated that the minerals on the conductive substrate surface were similar to those found on typical hydroxyapatite. ES also significantly upregulated the expression of the osteoblast-specific markers ALP, BMP2, Runx2 and OC. ES through a synthetic conductive polymer substrate therefore represents a vital option to promote bone regeneration.